Systematic study of substance P analogs. I. Evaluation of peptides synthesized by the multipin method for quantitative receptor binding assay.
The multipin peptide synthesis technique, a method for simultaneous multiple peptide synthesis, was developed for large-scale screening of oligopeptides [Geysen et al. (1984) Proc. Natl. Acad. Sci. USA, 81, 3998-4002]. A modification of the technique allows the peptides assembled on polyethylene pins to be cleaved in their native amide form and reconstituted into physiologically compatible solutions. In this study, the suitability of these peptides for quantitative receptor binding assay was evaluated. Substance P and 18 analogs, including a set of N-terminal truncated substance P and a set of naturally occurring substance P analogs, were synthesized by the multipin methods. An average yield of 20 +/- 3 nmol of peptide per pin was obtained. The purity of the peptides was estimated to be ca. 90%. The binding activities of these peptides were determined in a competition assay against 125I-BHSP binding to a rat brain synaptosome preparation. The rank order of the affinities of these peptides depicted a typical pharmacological profile of central NK1 receptor. The IC50 values obtained were also in good agreement with data reported by other groups using similar experimental conditions, except that bulk synthesized peptides were used. This study demonstrates that the peptides synthesized with the multipin technique are suitable for quantitative receptor studies, particularly for a high-volume screening of bioactive peptides.